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Background: health

effects of air pollution



The lifelong course effects of air pollution
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Unequal toxicities of atmospheric pollutants

PM, : is a chemical mixture

Differential effects for PM, . components
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Individuals vulnerable to air pollution
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Air pollution vulnerability US EPA statements on PM, : vulnerability
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& Clean air action in PRC: an guasi-

experimental health intervention




Clean air actions in PRC: 2013 to now
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China Reduced Air Pollution in 7 Years as
Much as US Did in Three Decades

m Poor air quality reduces life expectancy more than smoking
m Bangladesh, India among world’s most polluted countries
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Emission-control policies & trends in major air pollutants
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Observed health benefits from clean air intervention

Quasi-experiment Statistical model to show policy effect
Groups by PM, : reduction target e.g., DID model:

or real-world PM, s reductions: Between-group difference reveals policy effect
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Clean air actions improved health in multiple dimensions
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&’ Health impact assessment: enlarged

benefits & lowered inequality




Exposure and health impact assessments

Health impact assessment model Average or by subpopulations
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Gain of life expectancy due to clean air actions
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Health inequality and progress in PRC’s clean air actions
|

Distribution of gain of life expectancy

Cumulative probability of population at risk

1.00 1

0.751

0.009 -~

m— Overall
wee Stage 1
m— Stage 2

Blue Sky Action,
Gini index =
0.18

Air Pollution
Prevention &
Control Action
Plan, Gini
index = 0.32

11/2 Health benefit

0.00 0.25 0.50 0.75 1.00
Cumulative probability of health improvement

Gain of life

Health improvement

expectancy (month)

inequality (Gini index)

© o o o o

1N

N

= N W A~ O

(@]

NSR::

Health benefits from the rapid reduction in

clean air actions: progress in efficacy and
geographic equality @

ambient exposure to air pollutants after China’s

REFSEEREN
R BERR B VE{E

Health Benefits of Air
Quality Improvement
in PR China

2023

Overall Stage 1Stage 2




Air quality challenges in Asia: Climate-

related & anthropogenic pollution




Air pollution source profile, and disease profile in Asia
-

Sources underlying PM, - deaths Profile of diseases in Asia
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Burden of diseases attributable to early-life PM, . exposure
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Atlas for Burden of Climate-related Diseases due to Early-life
Environmental Exposures (ABCDE?)
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Carbon Neutrality: an opportunity to remove air pollution
|

« On-time carbon peak can avoid 480,000 premature deaths per year
« Carbon neutrality can further avoid 1380,000 premature deaths per year

« With carbon neutrality, PM, : can meet WHO interim target 4
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Summary

Clean air
actions
in PRC

Air quality

challenges in
Asia

The clean air actions can be an effective public
health intervention with universal coverage, and
thus promote health equality.

(1) More anthropogenic emissions, (2) climate
change and (3) increased human vulnerability can
bring a heavier burden of air pollution. Achieving
carbon neutrality is one possible solution.




Thank you for attentions

txue@hsc.pku.edu.cn




